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1.0 INTRODUCTION

This Remedial Investigation (Rl) report has been prepared by Herst & Associates, Inc. on
behalf of Allied Waste Industries (Bridgeton), Inc. The RI report has been prepared as part of
the Remedial Investigation/Feasibility Study (RI/FS) for Operable Unit 2 (OU-2) at the West
Lake Landfill site (the Site) located in Bridgeton, Missouri.

The Rl report has been prepared in accordance with the requirements of Administrative
Order on Consent (AOC) Docket number VII-94-F-0025, between the U.S. Environmental
Protection Agency (EPA) and the Respondent for OU-2 at the West Lake Landfill.
Specifically, this report presents the information required by Section 4.2 of the Remedial
Investigation/Feasibility Study (RI/FS) Statement of Work (SOW) to the AOC.

1.1 Purpose and Scope of the Remedial Investigation Report
The purpose of the RI report is to present the results of the various site characterization
activities. As required by Section 4.2 of the SOW of the AOC, the Rl report should

summarize the results of the field activities conducted to characterize the following:

Site physical and biological characteristics

vV Vv

Sources of contamination
Site hydrogeologic conditions

A7

A\

Quality of groundwater, surface water, and sediments; and

Conceptual site model that identifies contaminant migration pathways and potential
receptors.

\7

Each of these requirements is addressed in later sections of this report.

1.2  Site Background

This section presents a brief description of the Site and its location, an overview of past and
current landfill operations at the Site, and a discussion of activities occurring adjacent to the

Site.

1.2.1 Site Description and Location

The West Lake (Bridgeton) Landfill site is a 212-acre facility located within the City of
Bridgeton, St. Louis County, Missouri (Figure 1-1). The site address is 13570 St. Charles
Rock Road. The site includes an active solid waste landfill, a closed demodlition landfill, an
inactive landfill, concrete and asphalt plants, and an automobile repair shop (Figure 1-2). The
site was used agriculturally until 1939, when a limestone quarry and crushing operation was
initiated.

As shown in Figure 1-2, the West Lake Site is bounded on the north by St. Charles Rock
Road and on the east by Taussig Road and agricultural land. Old St. Charles Rock Road
borders the southern and western portions of the site. Property north of the site (across St.
Charles Rock Road) is moderately developed with commercial retail and industrial
operations. The property northeast of the site is also developed for commercial uses. The



West Lake Landfill Operable Unit 2
Remedial Investigation Report — Revision 1 Page 2

property south of the site is currently experiencing significant commercial development. The
Earth City industrial park is adjacent to the site on the west. The West Lake Site is now
almost completely surrounded by commercial/industrial properties.

The southern portion of the Site is zoned M-1 (manufacturing district, limited). A zoning and
land use map are shown in Figure 1-2. The southernmost portion of the Site is permitted for
active sanitary landfill operations (Permit No. 118912). Although the northern portion of the
Site is zoned R-1 (one family dwelling district), a deed restriction has been recorded against
the entire Site prohibiting residential use and groundwater use. The deed restriction cannot
be terminated without the written approval of the current owners, MDNR, and EPA.

The site is located in the eastern edge of the Missouri River floodplain. The Missouri River is
located approximately two miles west of the site. The site remained above the high water
elevation during the St. Louis-area floods of 1993 and 1995. The area is transitional between
the alluvial floodplain immediately to the west and the loessial bluffs 0.5 miles to the east.
The edge of the alluvial valley is oriented north to south through the center of the site (Figure
1-2). Topography in the area is gently roling. However, site topography has been
significantly altered by quarry activities in the eastern portion, and placement of mine spoils
(unused quarry rock) and landfilled materials in the western portion.

The limestone quarry was operated between 1939 and 1988, and was closed when
economically recoverable reserves were exhausted. The quarry consists of two pits, which
were excavated to a maximum depth of about 240 feet below ground surface (bottom
elevation of about 240 feet above mean sea level, MSL). The active sanitary landfill is
operated within the former limestone quarry. Landfilling operations were initiated within the
north pit of the quarry in 1979. Landfilling in the north pit terminated at a maximum elevation
of about 500 feet MSL. Currently, the south pit is filled with solid waste to an elevation of
about 580 feet MSL.

The landfill has been constructed with a gas collection system and separate leachate
collection system. The gas collection system is designed to alleviate potential odor problems
and recover gas for potential beneficial use. The leachate collection system is of
hydrogeologic importance because it is designed to remove surface water and groundwater
which flow into the active sanitary landfill. The leachate collection system, therefore, acts as
a groundwater sink to the groundwater surrounding the active landfill. The leachate collection
system currently includes six leachate collection sumps (Figure 1-3). Five of the sumps
(LCS-1A, LCS-1B, LCS-2B, LCS-3B, and LCS-4A) are located within the former quarry pit,
and extend to approximately the base of the landfill (i.e., about 240 feet below pre-existing
ground surface). Original leachate risers were labeled LCS-1 through LCS-4, and have been
replaced through time with “-A” risers and “-B” risers as the original and replacement risers
have in turn been replaced. The sixth leachate collection sump, labeled K-128 (AKA LCS-
128K), is found adjacent to the former quarry pit. Sump K-128 is approximately 30 feet deep,
and is pumped to remove groundwater within the alluvial materials adjacent to the landfill.
These have been fitted with pumps which discharge pumped leachate to an adjacent lined
retention and aeration pond (referred to as the Leachate Retention Pond). LCS-1A, LCS-1B,
LCS-2B, LCS-3B, and LCS-4A are located near the four corners of the south pit, and extend
from the active sanitary landfill surface to the pit fioor. In accordance with terms of the landfill
permit, the sump pumps are typically activated to maintain a maximum of 30 feet of leachate
head in the landfill. The leachate collection system collects an average of about 200,000
gallons of leachate per day from the active landfill area. The collected leachate is pumped to
the St. Louis Metropolitan Sewer District (MSD). Through 2004, leachate was pumped to a
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temporary leachate holding pond, where it was aerated prior to discharge to MSD. In 2004,
the leachate holding pond underwent clean closure by draining the pond and removing
accumulated sediments. A report was submitted to EPA in April 2005 documenting the
leachate pond closure.

1.2.2  Summary of Landfill Operations at the Site

The following historical operations summary was derived from McLaren-Hart (1994) and has
been supplemented with other pertinent information.

Mine spoils from the quarrying operations were deposited on adjacent land immediately to
the west of the quarry, within the OU-2 study area. Limestone, concrete, and asphalit
processing was conducted on-site during quarry operations; asphalt and concrete activities
continue to date. The processing operations were conducted primarily in the central portion
of the facility. Beginning in the early 1950s, portions of the quarried areas and adjacent areas
were used for landfilling municipal refuse, industrial solid wastes and construction demolition
debris. It has been alleged, but never substantiated, that liquid wastes were also placed in
the landfill. Initial landfilling: activities were not subject to State permitting, and the portion of
the landfill where these activities occurred has been termed the “unregulated landfill”. In
1974, a State landfill permit was obtained and landfilling began in the portion of the Site
described as the North Quarry Pit. Landfilling continued in this area until 1985 when the
landfill underwent expansion to the southeast in the area described as the South Quarry Pit.
Landfill activities conducted after 1974 within the quarry area were subject to a permit from
the Missouri Department of Natural Resources (MDNR).

Based on available data, solid waste disposal may have begun at the site as early as 1952
(Midwest, 1994), although many sources cite 1962 as the initiation date for waste disposal.
Waste disposal in Missouri was regulated solely by St. Louis County authorities until 1974,
when the Missouri Department of Natural Resources (MDNR) was foormed. At the West Lake
site, the MDNR closed certain waste disposal sites on the northern portion of the site and
issued State permits for disposal of sanitary and demolition wastes in other areas. Waste
disposal continued during and after cessation of mining activities, using the quarry pits as
landfill cells. The MDNR permit areas are highlighted on Figure 1-4. Site ownership is shown
on Figure 1-5. :

The West Lake site has been divided into two operable units. Operable Unit 1 (OU-1)
consists of two areas of radiologically impacted materials present at the West Lake Landfill
and a third area of impacted soils at the adjacent off-site property formerly owned by Ford
Motor Credit Company and referred to in previous documents as the Ford property. The
radiologically impacted materials in OU-1 originated when 8,700 tons of leached barium
sulfate residues containing approximately 7 tons of uranium were mixed with approximately
39,000 tons of soil during a cleanup of Cotter Corporation’s facilities at 9200 Latty Avenue
from July to October, 1973. Cotter Corporation had stored the 8,700 tons of leached barium
residues, which it obtained through Continental Mining Corporation from the Department of
Energy, at the Latty Avenue facility. B&K Construction transported the materials to the site,
where it represented the materials as “clean” fill to site personnel. The materials apparently
were used as daily and intermediate cover in routine landfill operations (NUREG-1308,
“Radioactive Material in the West Lake Landfill, Summary Report,” June 1988). The site was
placed on the National Priorities List (NPL) in 1990, based primarily on the presence of
radiological isomers and the associated potential for groundwater contamination. Operable
Unit 1 is being characterized under Administrative Order on Consent, Docket No. VII-93-F-
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0005 (EPA, 1993a). A baseline risk assessment has previously been prepared for OU-1
(Auxier, 1998).

Operable Unit 2 (OU-2) refers to areas where landfill activities have been or are being
conducted at the West Lake Landfill, with the exception of Operable Unit 1 Area 1 and
Operable Unit 1 Area 2. OU-2 was created because of USEPA’s inference that the former
limestone quarry area had been used for landfilling municipal refuse, industrial solid wastes,
and construction demolition debris. USEPA also inferred, based on historic aerial
photographs, that standing water pools in what is now the inactive landfill area represented
potential liquid disposal areas (Figure 1-6). Potential sludge disposal areas are shown in
Figure 1-7.

Characterization of OU-2 is the subject of this Remedial Investigation Report. References to
OU-1 conditions, such as hydrogeologic characteristics and nature and extent of OU-1
contamination, have been made in this Remedial Investigation report only when pertinent to
OU-2 conditions and to provide site-wide correlation of data.

The landfill can be divided into the following six distinct areas (Figure 1-2):

» Radiological Area 1 within and adjacent to the North Quarry Pit inactive sanitary
landfill

Radiological Area 2 within the closed demolition landfill

\%4

Closed demolition landfill (excluding Area 2)

A%

Inactive sanitary landfill

\%

North Quarry Pit inactive sanitary landfill (excluding Area 1), and

\4

\%

South Quarry Pit landfill (the active sanitary landfill).

These six areas are briefly discussed below. There are also abandoned leachate lagoons
and a closed leachate retention pond formerly associated with the sanitary landfill operations
(Figure 1-2). A surface water retention pond also was present within the active landfill
permitted area, but was removed in 1997.

1.2.2.1Radiological Area 1

Radiological Area 1 is located immediately to the southeast of the Site entrance. This area
was part of the unregulated landfill operations conducted prior to 1974. Based on the drilling
logs obtained as part of the RI/FS investigations for OU-1, the waste materials within Area 1
consist of municipal refuse (sanitary wastes) with an average thickness of approximately 36
feet.

Based on the results of the Overland Gamma Survey conducted as part of the RI/FS
(McLaren-Hart, 1996b), Area 1 consists of approximately 10 acres that have been impacted
by radiological materials. There is an asphalt entrance road and parking area located on the
northwestern border of Area 1 near the Site office building. The remaining portions of Area 1
are mainly covered with grass. An underground diesel tank is located beneath the asphalt-
paved area in the west portion of Area 1. The tank is no longer in use but has not been
removed because it is within the boundaries of Area 1.
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1.2.2.2Radiological Area 2

Radiological Area 2 is located in the northwestern part of the Site. This area was also part of
the unregulated landfill operations conducted prior to 1974. Based on the drilling logs
obtained as part of the RI/FS investigations for OU-1, the waste materials within Area 2
consist of construction and demolition debris and municipal refuse with an average thickness
of approximately 30 feet.

Based on the results of the Overland Gamma Survey conducted as part of the RIFS
(McLaren-Hart, 19396b), Area 2 consists of approximately 30 acres that have been impacted
by radiological materials. Large portions of this area are covered with grasses, native bushes
and trees while other portions are unvegetated and covered with soil, gravel, concrete rubble
and miscellaneous debris consisting of concrete pipe, metal and automobile parts, discarded
building materials, and other non-perishable materials. Scattered throughout Area 2 are a
number of small depressions, some of which seasonally contain ponded water and
phreatophytes such as cattails. The northern and western portions of Area 2 are bounded by
the landfill berm, the slopes of which are covered with a dense growth of trees, vines, and
bushes.

1.2.2.3Closed and Inactive Landfill Operations

In addition to Radiological Areas 1 and 2, a closed demolition landfill and an inactive sanitary
landfill area are located in the northern and western portions of the Site. The closed
demolition landfill is located on the southeast side of Radiological Area 2, between Area 2
and the landfill entrance road. The inactive sanitary landfill is located to the southwest of the
closed demolition landfill. Wastes disposed of in these areas are believed to consist of
sanitary wastes, a variety of other solid wastes and demolition wastes.

1.2.2.4Current Active Landfill Operations

The north quarry pit and the south quarry pit are associated with current landfilling operations.
Landfilling activities conducted in these areas are subject to a pemmit issued by MDNR in
1974. Extensive information is available regarding the operations conducted and the nature
and configuration of the waste materials disposed of in these areas (McLaren-Hart, 1994).
Disposal activities at the north quarry pit were previously completed and this area is currently
not receiving waste. As of August 1, 2005, the active landfill ceased receiving municipal solid
waste pursuant to an agreement with the City of St. Louis to reduce the potential harm to
airport operations from birds that may be attracted to a sanitary landfill. This agreement was
recorded as a negative easement on the entire site in April 2005. A transfer station now
exists within the area of Operable Unit 2.

1.2.2.5Activities Adjacent To The Site

The property on the west side of Area 2 (the Ford property) is currently being developed as
an industrial park. The subdivision plat for the Ford property, known as Crossroads Industrial
Park, currently reflects a 1.785-acre buffer created adjacent to the Area 2 slope. The buffer
includes the area of radiological impacted surface soils as identified in the “Phase I
Radiological Assessment’ performed by Dames and Moore for Ford Financial Services
Group (Ford) in 1991. Remedial investigation activities conducted as part of the OU-1 RI/FS
included additional sampling of the Ford Property. These additional results are discussed in
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the OU-1 RI Report (Engineering Management, 2000a). The boundary of the current buffer
zone is shown on Figure 1-8 and is owned by OU-1 Respondent Rock Road Industries,
Inc., who purchased it from Ford. The OU-1 Respondents are considering using the
additional space in the buffer zone to re-grade the landfill berm/slope area along the
northern portion of Area 2 as a component of the remedial action that may be selected
by EPA for OU-1.

1.2.3 Summary of Previous Investigations

Numerous investigations of the Site have previously been completed and/or summarized.
These include pre-Rl reports, the OU-1 and OU-2 RI/FS Work Plans and related documents,
field and laboratory investigations for the OU-2 RI/FS, OU-1 reports, reports prepared as part
of the landfill development and operations at the Site, and investigative reports associated
with the Ford property located immediately northwest of OU-1 Area 2. These investigations
are described below.

The following OU-2 RI/FS Work Plans and Investigative Reports were previously prepared:
> Final Remedial Investigation/Feasibility Study Work Plan for the West Lake Landfill
Operable Unit 2, Bridgeton, Missouri, April 1995 (Golder Associates)

» Draft Hydrogeological Characterization Report for the Bridgeton Active Sanitary
Landfill, Bridgeton, Missouri, September 1995 (Golder Associates)

\1

Physical Characterization Technical Memorandum for the West Lake Landfill
Operable Unit 2, Bridgeton, Missouri, November 1996 (Golder Associates)

West Lake Landfill, Operable Unit 2 RI/FS, Site Characterization Summary Report,
December 1997 (Water Management Consultants)

West Lake Landfill, Operable Unit 2 Baseline Risk Assessment Repon, February
2000 (GlobalTox, Inc.)

\v4

Y

1.3  Report Organization
The remainder of this report is organized as follows:

Section 2 presents a summary of previous investigations;

Y

Section 3 describes physical characterization activities at the Site;

'Y

Section 4 describes the chemical characterization and nature, occurrence and
distribution of the sources of contamination at the Site including affected media,
location, types of contamination, physical state of contaminants, contaminant
concentrations and quantity of contaminant and affected media;

\%

Section 5 present the Quality Assurance and Data Validation for lab results;

Y

Section 6 presents the Baseline Risk Assessment;

\%

Section 7 presents treatability testing;

\%

Y

Section 8 presents a summary of the Site conditions; and

\%

Section 9 presents the references used for this report.
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20 STUDY AREAINVESTIGATION

Numerous investigations pertaining to hydrogeological and environmental conditions have
been conducted at and around the West Lake Site. These investigations focused primarily
on environmental conditions originating from inactive portions of the site. However, these
investigations include information pertinent to hydrogeologic characterization of the entire
site. A chronological listing and brief summary of the previous investigations performed at the
site is provided in Table 2-1.

Prior to the West Lake Landfill OQU-2 R, the most extensive previous hydrogeological
investigation conducted at the Site was performed by Burns & McDonnell (BMD) of Kansas
City, Missouri, in 1986. This investigation was oriented towards the inactive landfill area
located on the western portion of the Site. Boreholes were drilied and monitoring wells were
installed at shallow, intermediate, and deep depths of the alluvial aquifer. The Hydrogeologic
Investigation, West Lake Landfill, Primary Phase Report (BMD, 1986) included the following
conclusions:

> The alluvium of the Missouri River forms the major aquifer in the vicinity of the site.
The underlying bedrock is relatively impermeable, both on the valley side slopes and
the bedrock valley buried beneath the alluvium.

Alluvial deposits of the Missouri River are in hydraulic communication with the river;
thus the river has a major influence on water levels in the alluvium. A rise in river
stage during seasons of high rainfall and snow melit causes the water table in the
aquifer to rise. Conversely, a seasonal drop in the river stage causes the water table
in the aquifer to drop. Although the rise and fall of the aquifer is less than that of the
correlative change in river stage, the change in water table elevation is relatively
uniform throughout the entire extent of the site vicinity.

Y

‘/

The predominant direction of groundwater flow in the alluvial aquifer in the region
near the site is northwestward toward the Missouri River. There are broad
fluctuations in this flow direction throughout the year and the predominant flow
direction ranges slightly south of due west to northwest.

Throughout most of its extent, the alluvial aquifer is generally unconfined (under water
table conditions). Relatively low-permeability, discontinuous clayey and silty zones in
the upper part of the alluvium may cause semi-confined and perched water
conditions in very localized areas.

\%

Subsequent sections of this Rl Report present the results of the OU-2 field investigation.
21  Meteorological Investigations

The climate of the Site is typical of the Midwestern United States with a modified continental
climate that has four distinct seasons.

2.1.1 Temperature

Winter temperatures are generally not severe with the first frost usually occurring in October
and freezing temperatures generally not persisting past March. Records since 1870 show
that temperatures drop to zero {0°F) or below an average of two to three days per year.
Temperatures remain at or below freezing (32°F) less than 25 days in most years.
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Summers in the St. Louis area are hot and humid. The long-term record since 1870 indicates
that temperatures of 90 degrees Fahrenheit or higher occur on about 35 to 40 days per year.
Extremely hot days of 100 degrees Fahrenheit or more generally occur no more than five
days per year.

2.1.2 Precipitation

Precipitation data from the period of 1961 through May 2005 as measured at nearby Lambert
St. Louis International Airport is presented in Table 2-2. Lambert St. Louis International
Airport is located approximately 3.7 miles east of the Site. The average annual precipitation
for the area over the period of record is about 38 inches.

The three winter months are usually the driest, with an average total of approximately 6
inches of precipitation. Average snowfall per winter season is slightly greater than 18 inches.
Snowfall of an inch or more is received on five to ten days in most years. Record snowfall
accumulation over the past 30 years was 66.0 inches recorded during the 1977 — 78 winter
season.

The spring months of March through May are the wettest with normal total precipitation of just
under 10.5 inches. Thunderstorms normally occur 40 to 50 days per year. During any given
year, a few of these storms can be classified as severe with hail and damaging wind.
Tornadoes have occurred in the St. Louis area.

2.1.3 Wind Distribution

Between December and April, the predominant wind direction at Lambenrt Field is from the
northwest and west-northwest. Throughout the remainder of the year, the predominant wind
direction is from the south. Considering potential differences in topography between Lambert
Field and the Site, the actual wind directions at the Site may be slightly different, possibly
skewed in a northeast-southwest direction parallel to the Missouri River Valley.

2.2 Surface Features

This section includes a description of the Site topographic conditions, surface soil conditions,
runoff drainage patterns, and surface water bodies in the area.

2.2.1 Topography

The Site is situated within the western portion of the St Louis metropolitan area in
northeastern St. Louis County. Located at the confluence of the Missouri and Mississippi
Rivers (Figure 1-1), the St. Louis metropolitan area consists of Jefferson, St. Charles, and St.
Louis counties in Missouri, as well as adjacent counties in lllinois. The northeastern two thirds
of St. Charles and St. Louis counties, and the extreme northeastern part of Jefferson County,
lie within the Dissected Till Plains of the Central Lowland physiographic province (Miller et al.,
1974).

The gently undulating Dissected Till Plains range in elevation from about 450 to 700 feet
MSL. The area was glaciated twice during the Pleistocene era, but the morainal topography
typical of adjacent glaciated areas is not present. The till deposits are thin and dissected due
to post-Pleistocene erosion.
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2.2.2 Surace Soils

According to the US Soil Conservation Service (SCS), surficial materials along the floodplain
of the Missouri River generally consist of the Blake-Eudora-Waldron association, while the
surficial materials on bluffs east of the river are the Urban Land-Harvester-Fishpot association
(SCS, 1982). The floodplain materials are described as nearly level, somewhat poorly
drained to well drained, deep soils formed in alluvial sediment. The upland materials are
urban land and nearly level to moderately steep, moderately well drained to somewhat poorly
drained, deep soils formed in silty fill material, loess, and alluvium, which were formed on
uplands, terraces, and bottom lands.

Soils in the immediate vicinity of the site consist of the Freeburg-Aston-Weller association,
which are nearly level to gently sloping, somewhat poorly drained to well drained, deep soils
formed in loess and alluvial sediment. The Freeburg silt loam is found on the terrace
adjacent to the eastern site boundary, while the Ashton silt loam is found to the east and
south of the south pit (including the current active landfill borrow area).

The Freeburg unit is identified as a somewhat poorly drained silt loam to silty clay loam, up to
60 inches thick. Permeability of this soil is characterized by the SCS as moderately slow
(about 10* centimeters per second, cm/sec), and the surface runoff is medium. According to
the SCS, a perched water table is often present within this unit in the spring, at a depth of 1.5
to 3 feet. The Freeburg unit's suitability for landfill daily cover is described as fair, due to the
clay content (12 to 35 percent) and wetness.

The Ashton unit is a well drained silty loam to silty clay loam, also up to 60 inches thick.
Permeability of this unit is also moderately slow, and the surface runoff is medium. The
suitability of the Ashton unit for landfill daily cover is described as fair, due to the clay content
(10 to 40 percent).

2.2.3 Surface Water

Three major rivers, the Mississippi, the Missouri, and the Meramec, pass through the region
and supply nearly all the water used in the St. Louis area (Emmett and Jeffrey, 1968). The
Mississippi River flows to the south along the eastern Missouri state border. The Missouri
River generally flows to the east across Missouri through the western and northern portions
of the metropolitan area and discharges into the Mississippi River north of St. Louis. The
Meramec River flows along the southem portion of the metropolitan area and discharges into
the Mississippi River south of St. Louis. Other minor rivers and streams in the area are
tributaries to these three rivers. A few other minor surface water features (such as lakes) are
present in the St. Louis metropolitan area.

The present channel of the Missouri River lies about two miles west and northwest of the site.
Historic land surveys indicated that approximately 200 years ago the channel was several
hundred yards east of its present course (Banerji et al., 1984). The Missouri River has a
surface slope of 0.00018 feet per foot. The reference river stage at St. Charles (upstream
and west of the site), Mile 28, is 413.7 feet MSL. Average discharge for the Missouri River is
77,300 cubic feet per second (cfs), with a typical minimum flow of about 40,300 cfs in
December and January and a typical maximum flow of about 100,750 cfs in April through
July.
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Precipitation that falls into the Missouri River floodplain generally infiltrates the alluvial
deposits. The floodplain is relatively flat, and the sediments have an infiltration index of 3.5
inches (Miller et al., 1974). Streams present within the floodplain originate in the surrounding
uplands.

Drainage patterns within the floodplain west of the site have been altered by flood control
measures taken to protect nearby commercial development, and by the drainage of local
swamps and marshes. Before these alterations, Creve Coeur Creek flowed just south of the
site along Old St. Charles Rock Road. A stormwater retention pond encompassing a portion
of the old Creve Coeur Creek channel is present west of the site, adjacent to the Earth City
industrial park.

Surface drainage at the site is indicated in Figure 2-1. In general, surface water from the
eastern portion of the site flows towards the site surface water retention pond. Based on a
36-acre landfill footprint, 37-inches of precipitation per year, conservatively assuming no
evaporation, and recognizing that no runoff can occur from the below-grade active landfil,
precipitation falling into the sanitary landfill is estimated to contribute an average of 99,000
gallons per day to the approximately 200,000 gallons per day of leachate pumped.
Precipitation falling in the active sanitary landfill is recovered by the leachate collection
system and discharged to the leachate retention pond. Surface runoff in the western portion
of the site generally flows toward Earth City industrial park stormwater retention pond, or
westward in a drainage ditch along St. Charles Rock Road. Stormwater dikes are present
around the landfill to prevent run-on from neighboring properties.

23 Geological Investigation

The subsurface conditions beneath the landfill consist of municipal refuse, construction and
demolition debris, other wastes and the associated cover materials, alluvial deposits and
limestone, dolomite and shale bedrock.

The bedrock geology of the Site area consists of Paleozoic age sedimentary rocks that in tum
overlie Pre-Cambrian age igneous and metamorphic rocks. The Paleozoic bedrock is
overlain by unconsolidated alluvial and loess deposits of recent (Holocene) age. A
generalized stratigraphic column for the St. Louis area is presented on Table 2-4. Bedrock
contour map is shown in Figure 2-2.

The lowermost bedrock unit beneath the Site consists of Pre-Cambrian igneous and
metamorphic rocks that are overlain by cherty dolomite, siltstone, sandstone and shale of
Cambrian age. These deposits are overlain by approximately 2,300 feet of limestone,
dolomite, shale and sandstone of Ordovician age which in turn are overlain by approximately
200 feet of cherty limestones of Silurian age. Devonian age sandstone, limestone and shale
deposits lie unconformably on the Silurian age deposits.

The uppermost bedrock units in the vicinity of the Site consist of Mississippian age limestone
and dolomite with inter-bedded shale and siltstone layers of the Kinderhookian, Osagean,
and Meramecian Series. The Kinderhookian Series is an undifferentiated limestone,
dolomitic limestone, shale and siltstone unit ranging in thickness from 0 to 122 feet in the St.
Louis area. The Osagean Series consists of the Fern Glen Formation, a red limestone and
shale, and the Burlington-Keokuk Formation, a cherty limestone. The Fern Glen Formation
ranges in thickness from 0 to 105 feet and the Burlington-Keokuk Formation ranges from 0 to
240 feet thick in the St. Louis Area.
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The Meramecian Series overlies the Osagean Series rocks. The Meramecian Series
consists of several formations including the Warsaw Formation, the Salem Formation, the St.
Louis Formation, and the St. Genevieve Formation. The St. Genevieve Formation is
reportedly not present in the vicinity of the Site (Golder, 1996).

Pennsylvanian-age Missouri, Desmoisian, and Atokan formations are present in some areas
above the Mississippian-age rocks. The Pennsylvanian-age rocks consist primarily of shale,
siltstone, and sandstone with silt and clay. These formations range in combined thickness
from 0 to 375 feet in this area. The Atokan-Series Cheltenham Formation was identified as
being present in the landfill soil borrow area located in the southeastern comer of the Site.

Bedrock formations of hydrologic importance underlying the West Lake site are sedimentary
members of the Paleozoic Mississippian and Pennsylvanian systems. The Mississippian
System formations present include the Osagean and Meramecian Series (Thompson, 1986).
The bedrock formations on interest beneath the site, listed in order of oldest to youngest,
consists of the Keokuk (upper portion of the Osagean Series), the Warsaw Formation (lower
portion of the Meramecian Series), the Salem Formation (middle portion of the Meramecian
Series), the St. Louis Formation (middle portion of the Meramecian Series) and the
Cheltenham Formation (lower portion of the Pennsylvanian System). The upper portion of
the Meramecian Series (St. Genevieve Formation) is not present at the site.

24  Hydrogeology

Hydrogeologic characterization of a site requires an understanding of the hydrogeologic
system controlling groundwater flow.

The scope of the hydrogeologic study portion of the physical characterization focused on both
the saturated and unsaturated units of the St. Louis and Salem Formations, the Warsaw
Formation, and the upper unit of the Keokuk Formation, and their interaction with local
hydrogeologic controls. Pertinent hydrogeologic controls include formational boundaries, the
quarry, and other potential recharge and discharge sources (seeps, leachate collection
system, precipitation, and the Missouri River).

2.4.1 Regional aguifers

Groundwater is present in the region in both unconsolidated materials (alluvium) and
bedrock, as described below.

The major alluvial aquifers in the area are differentiated to include the Quarternary age
alluvium and the basal parts of the alluvium underlying the Missouri River floodplain. The
floodplain alluvial aquifers are typically exposed at the surface and can be as much as 150
feet thick (Miller, et al., 1974).

Bedrock aquifers in the St. Louis area which are favorable for groundwater development
include the Ordovician-age St. Peters Sandstone, Roubidoux Formation, and Gasconade
Dolomite, as well as Cambrian-age Potosi Dolomite. Miller (et al., 1974) describes the
uppermost regional aquifers (Pennsylvanian, Mississippian, Devonian, and Silurian) as
yielding small to moderate quantities of water, ranging from 0 to 50 gpm. The Ordovician-age
Maquoketa shale of the Cincinnatian-series underlying these systems probably constitutes a
confining influence on water movement from underlying aquifers favorable for groundwater
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development. Deeper Ordovician-age and Cambrian-age aquifers described below are
considered favorable as non-potable water sources.

The St. Peter Sandstone aquifer lies at a depth of approximately 1,450 feet below ground
surface and can be as much as 160 feet thick. The average depth of the Roubidoux
Formation is approximately 1,930 feet. Thickness of this unit in the St. Louis area ranges
from 0 to 177 feet. The Gasconade Dolomite directly underlies the Roubidoux Formation.
The Gasconade and associated Gunter Sandstone occur in thickness of up to 280 feet. The
Potosi Dolomite can be present in thicknesses of up to 324 feet, at an average depth of 2,240
feet. It should be noted that the thickness and depth of these formations varies throughout
the St. Louis area, and they may not be present in some places.

While of regional importance, none of the above aquifers are relevant to the West Lake
Landfill site due to their great depths and overlying Maquoketa shale confining unit.

The Mississippian-age Meramecian Series immediately underlying and adjacent to the West
Lake Landfill site (including Warsaw, Salem, and St. Louis Formation) are not identified as
favorable for groundwater development (i.e., yield less than 50 gallons per minute (gpm) to
welis) (Miller et al., 1974).

2.4.2 BRegional Wells

Alluvial groundwater wells completed in the Mississippi and Missouri River floodplains are
capable of yielding more than 2,000 gpm (Emmett and Jeffrey, 1968). However, no public
water supply wells within the vicinity of the site draw from the alluvial aquifer (Foth & Van
Dyke, 1989). Wells yielding up to about 50 gpm can be developed in bedrock aquifers
overlying the Maquoketa shale described above (Miller, et al., 1974).

As part of the OU-2 RI, the State of Missouri was contacted, and it provided a listing of
registered wells in the area of the West Lake Landfill, more specifically in T46N, R5E and
T47N, R5E. These Township / Range coordinates encompass approximately 5 miles
surrounding the West Lake Landfil. The State of Missouri information is provided in
Appendix A. The locations of the registered wells are illustrated on Figure 2-3. There are no
registered wells between the West Lake Landfill and the Missouri River in the direction of
regional groundwater flow.

The closest registered well is approximately one mile northeast of the landfill. This particular
well is reportedly drilled 245 feet deep. Based on the geology of the area, the depth indicates
a bedrock completion. Regional groundwater flow is toward the northwest and the Missouri
River. Accordingly, the nearest registered well is not downgradient of the landfill. The closest
registered well that appears to be completed in alluvium is approximately 2.5 miles south of
the landfill. Areas south of the landfill are upgradient to the landfill.

A review of unregistered wells was also conducted. The State of Missouri maintains a listing
of private wells that were installed prior to the adoption of formal well registration
requirements. The listing is provided in the Missouri Environmental Geology Atlas (MEGA).
The State of Missouri notes that the MEGA database may not accurately reflect current
conditions. The MEGA database identified fifteen private wells in the vicinity of the West
Lake Landfili, which were drilled between 1924 and 1972. Appendix A presents the MEGA
data.
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As a further check on the reliability and thoroughness of the field reconnaissance, addresses
listed in the MEGA database were compared to the listed UTM coordinates, in those
instances where the database included both sets of location information, to confirm that the
appropriate locations were included in the evaluation. Three of the fifteen unregistered wells
had both an address and a UTM location listed in the MEGA database. There were slight
inconsistencies between the UTM location and the address. A field reconnaissance
described more completely below included both the UTM location and the address, to provide
additional assurances that the field reconnaissance was complete.

The field reconnaissance of the unregistered wells was performed in August 2005. Several
industrial facilities/warehouses have been constructed where residences may have
previously existed. Additionally, recent expansion of the Lambert-St. Louis International
Airport has significantly encroached on the area north of the West Lake Landfill, resulting in
‘the demolition of homes and businesses. Following are observations made based on the
field reconnaissance:

» 002118 — This well was listed as a noncommunity public well that was drilled in 1926
and was owned by West Lake Park and Amusement #2 located at St. Charles Road
and Natural Bridge Road. Herst & Associates, Inc. personnel did not verify the
continued existence of this well. This area is significantly developed, and there is no
amusement park at or near this location. Based on the field reconnaissance, it does
not appear that the unregistered well continues to exist at this location.

003039 — This well was listed as a private well that was drilled in 1924 and was

owned by West Lake Park #1 located at St. Charles Road and Natural Bridge Road.

Thre is no West Lake Park #1 located at St. Charles and Natural Bridge Road.

Based on the field reconnaissance, it does not appear that the unregistered well

continues to exist at this location.

004478 — This well was listed as a private well that was drilled in 1937 and was

owned by Mrs. Taylor at a location 2 miles northwest of Pattonville between Gist

Road and the Wabash Railroad Tracks. It is believed that the well is located in the

airport expansion area. Based on the field reconnaissance, it does not appear that

the unregistered well continues to exist at this location.

006642 — This well was listed as a private well that was drilled in 1940 and was

owned by Carl R. McGee located at 3408 Lucas and Hunt Road, 0.5 miles southwest

of St. Charles Rock Road. Herst & Associates, Inc. personnel could not locate this
well. Based on the field reconnaissance, it does not appear that the unregistered well
continues to exist at this location.

» 006794 — This well was listed as a private well that was drilled in 1940 and was
owned by Mrs. Frank Lueck, at a location approximately 1/2-mile northeast of the
West Lake Landfill. Herst & Associates, Inc. personnel asked the current property
owner if a private well existed on the property located at 3840 and 3844 Taussig
Road (about 0.25 miles north of St. Charles Rock Road). The property owner
indicated that a private well does exist at his property but the well is no longer used.
The property owner indicated that the residence and area were serviced by a city
water supply.

> 007206 — This well was listed as a private well that was drilled in 1941 and was
owned by Cabibbo. Herst & Associates, Inc. personnel did not verify the continued
existence of this well. Remarks in the MEGA database indicate that the well was
located 1 mile west of Lindburgh on the south side of Natural Bridge Road. It is
believed that the well is located in the airport expansion area and therefore would no
longer exist.
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010022 — This well was listed as an Industrial High Capacity Well that was drilled in
1948 and was owned by West Lake Quarry and Material Company. This property is
now occupied by the Redbird Concrete Company. Redbird personnel were
interviewed as part of the field reconnaissance activities and state that the site has
been supplied by city water since the mid-1980’s. Redbird personnel do not believe
that the well still exists.

011506 — This well was listed as a private well that was drilled in 1951 and was
owned by W.G. Holtsneider. Herst & Associates, Inc. could not locate this well.
Based on the field reconnaissance, it does not appear that the unregistered well
continues to exist at this location.

015897 — This well was listed as a private well that was drilled in 1957 and was
owned by Jesse Hammel. Herst & Associates, Inc. could not locate this well. Based
on the field reconnaissance, it does not appear that the unregistered well continues to
exist at this location.

019849 — This well was listed as a private well that was drilled in 1961 and was
owned by Mr. Sam Wilson located at 4740 Garrett Road, Hazelwood, Missouri.
There is no house located at 4740 Garret Road. The former residence is believed to
have been abandoned due to the St. Louis Airport Expansion. There is a locked gate
located at the intersection of Gist and Garrett restricting access to Garrett Road.
020676 — This well was listed as a private well that was drilled in 1962 and was
owned by Mr. Ike Revelle located at 13039 Gist Road, Bridgeton, Missouri. There is
no longer a residence located at 13039 Gist Road. Based on the field
reconnaissance, it does not appear that the unregistered well continues to exist at this

“location.

021799 — This well was listed as a private well that was owned by John Maloney
(drilling date not listed). The property is current occupied by industry. Based on the
field reconnaissance, it does not appear that the unregistered well continues to exist
at this location.

024505 — This well was listed as a water test hole that was drilled in 1966 and was
owned by the United States Geological Survey (USGS). Herst & Associates, Inc.
could not locate this well. Based on the field reconnaissance, it does not appear that
the unregistered well continues to exist at this location.

024553 — This well was listed as a water test hole that was drilled in 1966 and was
owned by the USGS. Herst & Associates, Inc. could not locate this well. Based on
the field reconnaissance, it does not appear that the unregistered well continues to
exist at this location.

027190 — This well was listed as an unclassified well drilled in 1972 and owned by
Linclay — Earthcity. Herst & Associates, Inc. could not locate this well. Based on the
field reconnaissance, it does not appear that the unregistered well continues to exist
at this location.

Based on the field reconnaissance, only one of the fifteen unregistered wells was verified as
present, and the resident at this location stated the well is no longer used because the
property is serviced by municipal water.

25

Human Population Surveys

The population of the City of Bridgeton, according to the 1890 Census, is 17,779 (US Dept of

Commerce, 1994). St. Charles, located across the Missouri River (Figure 1-1) and 1.9 miles
from the landfill, has a population of 54,555, and has exhibited a growth of approximately 45
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percent from 1980. The City and County of St. Louis decreased in population by nearly 9
percent from 1980 to 1990.

Two small residential communities are present near the West Lake Landfill. Spanish Lake
Village consists of about 90 homes and is located 0.9 miles south of the landfil. A small
trailer court lies across St. Charles Rock Road, 0.9 miles northeast of the site. Subdivisions
are presently being developed 1.2 to 1.9 miles east and southeast of the landfill in the hills
above the floodplain.

26 Threatened or Endangered Species Assessment

An assessment of the plant communities present at the Site, the potential for the presence of
threatened or endangered species and a description of the types of wildiife observed to be
present at the Site was performed by McLaren-Hart (1996a) as part of the Operational Unit-1
RI/FS investigations. The results of this survey are presented in the McLaren-Hart report and
are briefly summarized below.

The entire area surrounding the West Lake Landfill is rapidly being developed for
commercial/light industrial purpose. The area north of the landfill across St. Charles Rock
Road, as well as the area west of the landfill in Earth City, has previously been developed.
Subsequent to initiation of the OU-2 RI/FS, the areas south and east of the landfill have also
undergone extensive commercial/llight industrial development. The heavy development in the
area has eliminated almost all previously existing plant and animal habitats, and has
therefore significantly reduced the number and type of potential ecological receptors.

2.6.1 Plant Communities

According to the Nuclear Regulatory Commission, (1988), the flora along the bottom and
lower slope of the berm along St. Charles Rock Road (Figure 1-2) includes silver maple (Acer
saccharinum), boxelder (Acer nequndo), oak (Quercus spp.), sycamore (Platanus spp.),
green ash (Fraxinus pennsylvanica) and eastern cottonwood (Populus deltoides) trees. At
the north corner of the Site, large silver maple and boxelder trees form a dense stand in the
moist soils at the base of the berm. The density of these trees declines on this slope
extending towards the north. The extension of this slope towards the northwest is dominated
by a dense willow-like thicket in which eastern cottonwoods and a hawthorn tree have been
established. From the northwest corner of the landfill to the east, along St. Charles Rock
Road, the exterior slope of the berm has been dominated by dense stands of small and large
eastem cottonwoods. The ground cover along these exterior slopes consists of grasses,
forbs, plants common to disturbed area, seedling cottonwoods, and shrubs.

The somewhat drier top and the short interior slope of the perimeter berm include prairie
grasses such as bluestem (Andropogon_spp.). Depressions in the irregular surface of the
inactive unregulated landfill allow water to collect and tall grasses, foxtail, and plants
characteristic of disturbed areas [e.g., ragweed (Ambrosia spp.), mullein (Verbascum spp.),
pokeweed (Phytolacca spp.), cinquefoil (Potentilla spp.), sunflower (Helianthus spp.), and
plantain (Plantago spp.)] are replaced by characteristic wetland species [e.g., algae
(Spirogyra spp.), cattails (Typha spp.), sedges (Carex spp.), and smartweed (Polygonium
spp.)]. Young eastern cottonwoods are established at several of these depressions.

The ground is largely barren near the demolition landfill and the areas associated with recent
sanitary landfilling activities.
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2.6.2 Threatened and Endangered Species

Federal and State listings of threatened and endangered species were requested from the
U.S. Fish & Wildlife Service (USFWS) and from the Missouri Department of Conservation
(MDOC) by McLaren-Hart as part of their activities related to preparation of the Operabie
Unit-1 RI/FS Work Plan (McLaren-Hart, 1994). The USFWS responded that “No federally-
listed endangered or threatened species occur in the project area” (USFWS, 1994). The
MDOC responded that “Department staff examined map and computer files for federal and
state threatened and endangered species and determined that no sensitive species or
communities are known to occur on the immediate Site or surrounding area” (MDOC, 1994).

Subsequent to these letters, Ms. Cherri Baysinger-Daniels of the Missouri Department of
Health (MDH) stated that on October 23, 1994 she observed a Western Fox Snake (Elaphe
vulpine), a Missouri state-listed endangered species, at the Site. The western fox snake is a
marsh-dwelling member of the rat snake group (MDOC, 1992). This snake is believed to be
an inhabitant of open grasslands and the borders of woods. In Missouri, the fox snake been
found near large natural marshes. The western fox snake has currently been documented to
be present only in St. Charles and Lincoln counties (MDOC, 1994 and 1995).

In response to Ms. Baysinger-Daniels’ observation, McLaren-Hart requested another
database search of the western fox snake’s distribution in Missouri (McLaren-Hart, 1996a).
This second search indicated that there were no records of occurrences of the western fox
snake reported for St. Louis County, Missouri. If Ms. Baysinger-Daniels’ preliminary
observation had been verified, the presence of the western fox snake at the Site would
represent a new location for this species and a new county record. A voucher specimen is
required to adequately document a new county record (MDOC, 1995). A photograph of a
specimen, showing both the dorsal and ventral views, would suffice as a voucher specimen.
As a voucher specimen was not obtained, Ms. Baysinger-Daniels's observation alone is
insufficient to verify an occurrence of the western fox snake in St. Louis County.

During the field survey, McLaren-Hart examined areas most likely to be inhabited by the
western fox snake in an effort to verify and document Ms. Baysinger-Daniels’ observation.
Each vegetative community, with emphasis on marshy areas, was qualitatively examined for
the presence of the western fox snake or other reptiles. The reptile search was performed
concurrently with the evaluation of the vegetative communities. Basking areas, large rocks,
logs and pieces of plywood were examined for the presence of snakes. No specimens of the
western fox snake were observed during the biological survey.

2.6.3 Site Wildlife

The NRC (1988) encountered cottontail rabbits (Sylvilagus spp.) at the site. Coyote (Canis
latrans) feces containing rabbit fur were also observed. Small mammals (rodents) were not
seen but may be present in this area. No large ungulates were sighted, but tracks and feces
of white-tailed deer have been observed.

Few birds were observed early in the spring: a crow (Corvus), several robins (Turdus spp.),
and white crowned sparrows (Zonotrichia leucophrys). This does not reflect the extent to
which birds utilize the habitat throughout the year. Some migratory passerines may use the
surface vegetation and berm thickets for nesting, cover, and feed later in the season.
Waterfowl may use the permanent ponds on the landfill and adjacent to St. Charles Rock
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Road. Scaup (Aythya spp.) and mallards (Anas spp.) were observed on the leachate
retention pond.

Small puddies contained characteristic common aquatic invertebrate and at least two species
of amphibians. Snails, and isopod (Asnellus), cyclopoid copepods, and cladocerans were
observed in these small puddles. Aquatic insect larvae were not observed. A bullfrog
tadpole (Rana catesbeiana) and audition of spring peepers (Hyla spp.) were observed. No
fish were observed in puddles on the site, although fishing tackle was found tangled in power
lines and trees, indicating that fish may be present. The only reptiles observed were the

water snake (Nerodia spp.) and garter snake (Thamnophis spp.).

According to McLaren-Hart (1994), the Missouri Department of Conservation (MDOC) reports
25 amphibian, 47 reptilian, 28 mammalian, and 299 avian species in the regional area of St.
Charles County. Many of the terrestrial vertebrates found within this area are widely
distributed species. The MDOC has recorded more than 105 species of fish in the regional
area, although none appear to exist near the site.

The streamlined risk a